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CENTRE BODY IN SPIRAL HEAT
EXCHANGER

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims foreign priority benefits under 35
US.C. § 119 to Damish Patent Application No.

PA201901255 filed on Oct. 25, 2019, the content of which
1s hereby incorporated by reference in 1ts entirety.

BACKGROUND

The present invention refers a spiral heat exchanger where
a first sheet and a second sheet are positioned spiralling
around a common central axis extending 1n a length direc-
tion. The two sheets thus extend along a spiral-shaped path
around said central axis forming parallel flow channels for
respectively a first and second fluids, extending and enabling,
flow communication between a radially outer orifice and a
radially iner orifice being in fluid communication with the
either an inlet or outlet of each set of port connections.
Respectively the radially inner orifice and outer orifice of the
first flow channel thus 1s 1n fluid communication to an 1nlet
and outlet of the first set of port connections, and second
flow channel thus 1s 1n fluild communication to an inlet and
outlet of the s set of port connections.

General problems with such spiral heat exchangers are
precision 1n the rolling of the sheets i the spiralling con-
figuration, the ability to endure high pressures, and the flmd
connection at the centre of the spiral to and from the heat
exchanger.

SUMMARY

The solution according to the present invention 1s as given
in the claims.

This 1ncludes introducing a spiral heat exchanger formed
of at least two sheets extending along a spiral-shaped path
around a common centre body and separated to form at least
a {irst and a second spiral-shaped substantially parallel tlow
channels extending and enabling flow communication
between a radially outer orifice and a radially inner orifice,
characterized 1n that the centre body comprises a wall body
with an first conduit at the iner surface of the wall body
being 1n fluid connection to the first flow channel, and an
second conduit formed at the outer surface of the wall body
and being in fluid connection to the second flow channel.

In an embodiment the first conduit and second conduit
extend 1n parallel along a length direction of the centre body.

In an embodiment the first conduit and second conduit
extend essentially concentric along a length direction of the
centre body.

Openings may be formed 1n the wall body forming fluidic
connecting between the first conduit and the first tlow
channel, said openings being sealed from the second tlow
channel.

One of the sheets may have an end section connected to
an outer part of the centre body seen 1n the direction of the
circumierence.

The outer surface of the wall body may be formed with
features projecting out from the outer surface of the wall
body, said first features formed flow passages. The features
may be formed as a number disc shaped elements positioned
in a length direction of the centre body.

In an embodiment a first of said sheets has an end-section
connected to a first section of at least some of the features,
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2

said section being less that the full circumiference, said
second conduit at least partly being defined by the end-
section of said first sheet, the outer of said wall body and

said tlow passages.

In an embodiment a second of said sheet has an end-
section connected to a second section of at least some of the
features, said end-section being less that the full circumfier-
ence, said second conduit at least partly being defined by the
end-section of said second sheet, the outer of said wall body
and flow passages.

A sealing feature may be positioned between said wall
body and second sheet extending in a length direction
relative to the centre body, said sealing feature preventing
fluid contact between the first and second flow channels. The
sealing feature may be positioned 1n the area of said open-
ings and formed with an internal cavity formed to direct fluid
between the first conduit and first flow channel.

In an embodiment the flow passages forms part of the first
flow condut and/or second flow conduait.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 General 1llustration of a spiral heat exchanger seen
from the outside.

FIG. 2 Illustration of a spiral heat exchanger formed of
two sheets spiralling around a centre body according to the
present 1nvention.

FIG. 3 Illustration of an embodiment of the centre body
according to an embodiment of the present invention.

FIG. 4 Illustration of a spiral heat exchanger formed of
two sheets spiralling around a centre body according to the
present 1nvention.

DETAILED DESCRIPTION

It should be understood the detailed description and
specific examples, while indicating embodiments of the
invention, are given by way of illustration only, since
vartous changes and modifications within the spirit and
scope of the invention will become apparent to those skilled
in the art from the detailed description.

FIG. 1 1s a general example showing the outside of a spiral
heat exchanger (1) having an outer shell (100). Two sets of
inlet and outlet port connections (101, 102) to connect the
heat exchanger (1) to fluid pipes for a first and second fluid.
The white and black arrows illustrate such inlet and outlet of
two fluds, but the directions could be reversed etc, port
connections (101, 102) positioned differently etc.

Inside the heat exchanger (1) 1s a structure forming two
separate tlow channels (5, 6), where heat 1s being transferred
between them.

FIG. 2 illustrate one example of a construction of a spiral
heat exchanger (1). A first (2) sheet and a second sheet (3)
1s formed with separating elements (4) projecting out from
the one surface, where the other surface may be flat, or
plane. The separating elements (4) may have any suitable
form, such as struts extending from the surface of the sheet,
they may be fixed to the sheet (2, 3) e.g. by welding or
brazing, or they may be shaped from the sheet (2, 3)
material.

The first (2) and second (3) sheets then are positioned
spiralling around a common central axis (A) extending 1n a
length direction. The two sheets (2, 3) thus extends along a
spiral-shaped path around said central axis (A) and through
the separating elements (4) a first (5) and a second (6)
spiral-shaped substantially parallel flow channels (S, 6) are
formed for respectively the first and second fluids, extending
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and enabling flow communication between a radially outer
orifice and a radially inner orifice being 1n fluid communi-
cation with the either an inlet or outlet of each set of port
connections (101, 102). Respectively the radially inner
orifice and outer orifice of the first flow channel (5) thus 1s
in tluid communication to an inlet and outlet of the first set
of port connections (101), and second flow channel (6) thus
1s 1n fluid communication to an 1nlet and outlet (102) of the
s set of port connections (102).

The present invention introduces a centre body (10) (see
FIG. 3) to be positioned at the central axis (A) and extending
in the same length direction. The two sheets (2, 3) thus are
to be positioned spiralling around said centre body (10)
which comprises a wall body (11) with an first conduit (12)
at the 1nner surface of the wall body (11) being in fluid
connection (20) to the first flow channel (5), and an second
conduit (13) formed at the outer surface of the wall body
(11) and being 1n fluid connection to the second flow channel

(6).

In the illustrated embodiment of the centre body (10) the
first conduit (1) and second conduit (2) extend 1n parallel
along a length direction of the centre body (10). The first
conduit (12) 1s formed by the internal cavity formed within
the wall body (11), which in the illustrated embodiment 1s
tube formed, or cylindrical. Openings (20) are formed 1n the
wall body (11) adapted to form fluidic communication
between the radially inner orifice of the first flow channel (5)
and the first conduit (12). The openings (20) are sealed (30)
from the second flow channel (6).

In the illustrated embodiment the first conduit (12) and
second conduit (13) extend essentially concentric along a
length direction of the centre body (10). In a more general
version, the second conduit (13) circumierence the first
conduit (12).

Other embodiments could include there being a plural of
first conduits (12) and/or a plural of second conduits (13),
where the second conduit(s) (13) 1s/are positioned to cir-
cumierence the first condwt(s) (12).

The outer surface of the wall body (11) 1s formed with
teatures (14) projecting out from the outer surface where
flow passages (15) are formed 1n the features (14). This tlow
passages (15) could be recesses or openings. The features
(14) could be connected to the outer surface of the wall body
(11) or could be formed as an integral part thereof. The flow
passages (15) enables a flmd flow along the length of the
outer surface of the wall body (11), the features (14) thus
being porous rather than forming barriers.

In the illustrated embodiment the features (14) are a
number part-disc shaped elements positioned in the length
direction of the centre body (10).

The first of said sheets (2) may have an end-section (2a)
connected to a {first section of at least some of the features
(14), corresponding to centre body (10), said {first section
tully circumference the centre body (10) or being less than
the full circumierence. The second conduit (13) then either
tully or partly being defined by the end-section (2a) of said
first sheet (2), the outer of said wall body (11) and said tlow
passages (15).

The second of said sheets (3) may have an end-section
connected to a second section of at least some of the features
(14), corresponding to centre body (10), said second section
tully circumierence the centre body (10) or being less than
the full circumierence. The second conduit (13) then either
tully or partly being defined by the end-section of said third
sheet (3), the outer of said wall body (11) and said flow
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In one embodiment the connection of the first end-section
(2a) and second end-section fully circumierence the centre
body, corresponding to the full circumierence of the features
(14). Together they thus form an 1nner ‘tube’ like shape at the
inner of the combined spiralling sheets (2, 3), the centre
body (10) being positioned within the ‘tube’ with the exter-
nal surfaces of the features (14) contacting the inner wall of
the ‘tube’, corresponding the first end-section (2aq) and
second end-section. This defines the second condwt (13)
extending in the length direction of the other surface of the
wall body (10). The 1nner radial orifice of the second flow
channel (6) 1s open to the second conduit (13) where the
second sheet (3) ends.

The 1nner radial orifice of the first flow channel (5) 1n the
same manner 1s open to the inner of the spiralling sheets (2,
3) where the first sheet (2) ends, this to the second conduit
(13), just as the openings (20) would form fluid contact
between the first conduit (12) and second conduit (13),
unless separated in some manner. In the illustrated embodi-
ment a sealing feature (30) 1s positioned between said wall
body (11) and second sheet (3) extending in a length
direction relative to the centre body (10), said sealing feature
(30) preventing tluid contact between the first (5) and second
(6) tlow channels.

In the 1llustrated embodiment the sealing feature (30) 1s
positioned in the area of said openings (20) and 1s formed
with an internal cavity, or channel, (not seen 1n the figures)
formed to direct fluid between the first conduit (12) and first
flow channel (5). This ensures there 1s no flmd communi-
cation between the respective inner radial onfice of the first
flow channel (5) (mounding into the inner of the internal
cavity of the sealing feature (30), and the 1nner radial orifice
of the second flow channel (6) (mounding into the second
conduit (13)). The sealing feature (30) further ensures there
to be no tluid communication between the first conduit (12)
and second conduit (13) through openings (20).

In one embodiment the features (14) are formed with a
shape or recess (16) adapted to accommodate the sealing
teature (30), hence the features illustrated being part discs
(14). In another embodiment the features (14) tully circum-
terence the wall body (11) (such as being tull discs), the
sealing features (30) being formed to be positioned between
the features (14), possible even being formed as a plural of
sealing features (30).

The centre body (10) respectively at one end may com-
prise a sealing to the inner flmd conduit (12) which 1s open
and connected to a first set inlet or outlet port connection
(101) at the other end.

The centre body (10) respectively at one end may com-
prise a sealing to the outer fluid conduit (13) which 1s open
and connected to a second set inlet or outlet port connection
(102) at the other end.

In one embodiment the centre body (10) 1s formed by
connecting a plural of subparts. In another, or related,
embodiment, the whole of the centre body (10) or sub-parts
thereof are formed as a single part, possible with features
like the recesses or openings (15) formed by laser cutting, or
simply by 3D printing.

In an embodiment either one or both of the first flow
conduit (12) and/or second tlow conduit (13) 1s/are formed
at the outside of the wall body (11), where the flow passages
(15) forms part of respectively first flow conduit (12) and/or
second flow conduit (13). In the embodiment where both
first (12) and second (13) flow conduts are formed at the
outside of the wall body (11), some separating element are
positioned to seal the two flow paths from each other. The
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openings (20) thus may be positioned 1n this separating
clement rather than in the wall body (11).

While the present disclosure has been illustrated and
described with respect to a particular embodiment thereot, 1t
should be appreciated by those of ordinary skill 1in the art
that various modifications to this disclosure may be made
without departing from the spirit and scope of the present
disclosure.

What 1s claimed 1s:

1. A spiral heat exchanger including at least two sheets
extending along a spiral-shaped path around a common
centre body and separated to form at least a first and a second
spiral-shaped substantially parallel flow channels extending
and enabling flow communication between a radially outer
orifice and a radially inner orifice, wherein the centre body
comprises a wall body with a first conduit at an inner surface
of the wall body being 1n fluid connection with the first flow
channel, and a second conduit formed at an outer surface of
the wall body and being 1n fluid connection with the second
flow channel, wherein the first conduit and the second
conduit extend in parallel along a length direction of the
centre body, and wherein the first conduit and the second
conduit extend essentially concentric along the length direc-
tion of the centre body.

2. The spiral heat exchanger according to claim 1, where
openings are formed in the wall body forming fluidic
connections between the first conduit and the first tlow
channel, said openings being sealed from the second tlow
channel.

3. The spiral heat exchanger according to claim 2, wherein
one of said sheets has an end section connected to an outer
part of the centre body seen 1n the direction of the circum-
ference of the centre body.

4. The spiral heat exchanger according to claim 2, where
the outer surface of the wall body 1s formed with features
projecting out from the outer surface of the wall body, said
features forming flow passages.

5. The spiral heat exchanger according to claim 1, wherein
one of said sheets has an end section connected to an outer
part of the centre body seen 1n the direction of the circum-
ference of the centre body.

6. The spiral heat exchanger according to claim 1, where
the outer surface of the wall body 1s formed with features
projecting out from the outer surface of the wall body, said
features forming flow passages.

7. The spiral heat exchanger according to claim 6, where
the flow passages form part of the first flow conduit and/or
the second flow conduat.

8. The spiral heat exchanger according to claim 1, wherein
a seal 1s positioned between said wall body and said second
sheet extending 1n a length direction relative to the centre
body, said seal preventing fluid contact between the first and
second flow channels.

9. A spiral heat exchanger including at least two sheets
extending along a spiral-shaped path around a common
centre body and separated to form at least a first and a second
spiral-shaped substantially parallel flow channels extending
and enabling flow communication between a radially outer
orifice and a radially inner orifice, wherein the centre body
comprises a wall body with a first conduit at an 1nner surface
of the wall body being 1n fluid connection with the first flow
channel, and a second conduit formed at an outer surface of
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the wall body and being 1n fluid connection with the second
flow channel, wherein the outer surface of the wall body 1s
formed with features projecting out from the outer surface of
the wall body, said features forming flow passages, wherein
said features are a number of disc shaped elements posi-
tioned 1n a length direction of the centre body.

10. A spiral heat exchanger including at least two sheets
extending along a spiral-shaped path around a common
centre body and separated to form at least a first and a second
spiral-shaped substantially parallel flow channels extending,
and enabling flow communication between a radially outer
orifice and a radially 1nner onfice, wherein the centre body
comprises a wall body with a first conduit at an inner surface
of the wall body being in fluid connection with the first flow
channel, and a second conduit formed at an outer surface of
the wall body and being in fluid connection with the second
flow channel, wherein the outer surface of the wall body 1s
tormed with features projecting out from the outer surface of
the wall body, said features forming flow passages, wherein
a first of said sheets has an end-section connected to a first
section of at least some of the features, said end-section
being less than the full circumierence of the features, said
second conduit at least partly being defined by the end-
section of said first sheet, the outer surface of said wall body
and said tlow passages.

11. A spiral heat exchanger including at least two sheets
extending along a spiral-shaped path around a common
centre body and separated to form at least a first and a second
spiral-shaped substantially parallel flow channels extending
and enabling flow communication between a radially outer
orifice and a radially 1nner onfice, wherein the centre body
comprises a wall body with a first conduit at an inner surface
of the wall body being in fluid connection with the first tlow
channel, and a second conduit formed at an outer surface of
the wall body and being 1n fluid connection with the second
flow channel, wherein the outer surface of the wall body 1s
formed with features projecting out from the outer surface of
the wall body, said features forming tlow passages, wherein
a second of said sheets has an end-section connected to a
second section of at least some of the features, said end-
section being less than the full circumierence of the features,
said second conduit at least partly being defined by the
end-section of said second sheet, the outer surface of said
wall body and the flow passages.

12. A spiral heat exchanger including at least two sheets
extending along a spiral-shaped path around a common
centre body and separated to form at least a first and a second
spiral-shaped substantially parallel flow channels extending
and enabling flow communication between a radially outer
orifice and a radially inner orifice, wherein the centre body
comprises a wall body with a first conduit at an 1nner surface
of the wall body being 1n fluid connection with the first flow
channel, and a second conduit formed at an outer surface of
the wall body and being in fluid connection with the second
flow channel, wherein a seal 1s positioned between said wall
body and said second sheet extending in a length direction
relative to the centre body, said seal preventing fluid contact
between the first and second flow channels, wherein said
seal 1s positioned 1n the area of openings and 1s formed with
an internal cavity formed to direct fluid between the first
conduit and the first flow channel.
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